ABSTRACT
tolerance and stress escape. For stress escape, SOC1 was a target of AtOXS2. However, 33 for stress tolerance, the downstream targets were not identified. We cloned two OXS2 The connection of ZmOXS2b and ZmO2L1 to Arabidopsis CIMT1 suggests a similar 44 network may exist in maize, and may provide a clue to possibly using a CIMT1 maize 45 homolog to engineer stress tolerance in a major crop. Cadmium (Cd) is among the most serious heavy metal pollutants (Nriagu and Pacyna, 50 1988; Patra et al., 2004) and is readily absorbed by leafy vegetables and the grain crop rice. 51 Chronic dietary intake of Cd is associated with various health problems including cancer and 52 cardiovascular diseases (McLaughlin et al., 1999; Waalkes, 2003; Wagner, 1993 ). An 53 excess amount of Cd in soil reduces the efficiency of plant photosynthesis, absorption of 54 water, and growth (Kupper et al., 2007; Prasad, 1995; Sandalio et al., 2001) . Cd inhibition 55 of root elongation leads to lower uptake and transport of nutrients and water from root to 56 shoot (Chen et al., 2003) ; and in shoot, Cd leads to reduced leaf conductance, CO 2 uptake and 57 stomatal opening (Perfus-Barbeoch et al., 2002). 58 At the cellular level, Cd affects DNA repair, DNA methylation, gene transcription and 59 translation (Hartwig and Schwerdtle, 2002; Takiguchi et al., 2003; Waisberg et al., 2003) . 60 Cd can also induce concentration-dependent oxidative stress, and in response, plants use 61 enzymatic and non-enzymatic scavenging mechanisms to maintain cellular function (Mittler 62 et al., 2004; Sytar et al., 2012) . Chelation, extrusion and sequestration are among several 63 mechanisms involved in Cd detoxification (Clemens et al., 1999; Kim et al., 2007; Li et al., 64 1997; Yadav, 2010) . 65 The Arabidopsis zinc finger protein OXS2 (OXIDATIVE STRESS 2) was previously 66 found to induce stress escape through the direct activation of at least one floral integrator 67 gene, SOC1, by binding the BOXS2 cis element in its promoter (Blanvillain et al., 2011) . 68 Because a loss of function in AtOXS2 is more sensitive to stress, AtOXS2 was also proposed 69 to play a role in alleviating stress tolerance. However, overexpression of AtOXS2 alone 70 could not enhance stress tolerance. most closely related to rice OXS2a (Supplemental Fig. S1A ). However, since this work 98 started before the discovery of ZmOXS2a, it is not included in the current study.
99
We cloned the protein coding sequences of ZmOXS2b and ZmO2L1 from the genome of 100 the South China sweet corn cultivar FengTian 1, and found a few coding sequence 101 differences from those of the NCBI (Supplemental Table S1 ). Table S2 ). Table S4 ). In the qRT-PCR ranking, 8 DEGs 168 among the top 10 DEGs that show the most dramatic change in gene expression (3.6 to 13.9 169 fold) (Supplemental Table S4 
ZmOXS2b and ZmO2L1 Activate BOXS2-Containing Promoters

182
AtOXS2 has been shown previously to bind a 9-bp CT-rich motif named BOXS2 and that 183 it can activate several BOXS2-containing promoters (Blanvillain et al., 2011 F20, and this interaction is independent on Cd treatment (Fig. 5A ).
236
Previously, we reported that AtOXS2 activates BOXS2 containing promoters but 237 overexpression of AtOXS2 did not confer Cd tolerance (Blanvillain et al., 2011 
MATERIALS AND METHODS
347
Plant Treatments
348
Arabidopsis thaliana wild type Col-0 (SALK_6000), and mutants oxs2-1 (SALK_037470) 349 and o2l1-1 (SALK_020612) have been described (Blanvillain et al., 2011 ZmO2L1-1F/ZmO2L1-1R, respectively (all primers listed in Supplemental Table S5 ). 
Tranactivation Assay
413
Nicotiana benthamiana plants were grown in soil in a controlled environment at 28℃, with 414 a 14 hour light/10 hour dark photoperiod. Infiltration was done on 5 to 6 week-old plants. 415 Single clones of GV3101 carrying different vectors were inoculated to LB medium 416 containing 10 μg/ml rifampicin and 50 μg/ml kanamycin and grown for more than 24 hours at ZmO2L1) and wild type control. NOISeq approach was used to evaluate the significance of 471 the gene expression differences (Tarazona et al., 2011) . Clustering software was used to 472 perform cluster analysis of gene expression patterns (de Hoon et al., 2004 fragment F9 in DEG21 promoter, but not those within F3 of DEG11 or F12 of CIMT1 (see Fig. 3A) . 552 Data show average ±SD of three independent experiments on T2 seedlings. 553 
